We address two-dimensional waveguide arrays where light tunneling into neighboring waveguides may be effectively suppressed by out-of-phase harmonic modulation of the refractive index in neighboring waveguides at suitable frequencies. Genuine two-dimensional features, such as anisotropic diffraction engineering, diffraction-free propagation along selected directions in the transverse plane and tunneling inhibition for multi-channel vortices, are shown to occur.
engineer the diffraction by properly selecting clusters of out-of-phase or in-phase modulated waveguides and thus achieve, e.g. 1D diffraction in a 2D array. In addition, we show that tunneling inhibition is also possible for complex light patterns such as optical vortices.
We describe the propagation of cw radiation along the ξ -axis of a modulated waveguide array with the nonlinear Schrödinger equation for the dimensionless field amplitude q : 
, where A is the amplitude and the function w describes the profile of the linear guided mode of an isolated waveguide with max . It is worth stressing that the longitudinally modulated lattices considered here are not equivalent to curved ones [13, 14] . While the latter exhibit a single-waveguide unit cell, out-of-phase modulated waveguide arrays consists of binary unit cells, therefore splitting the first propagation constant band into two sub-bands. Hence, selfcollimation in the second case requires a setting with two sub-lattices, which is provided by a honeycomb configuration.
Assuming only two coupled waveguides, the light switches periodically between them with a constant period provided that and . In our case we find . The same tunneling mechanism occurs in waveguide arrays ( ) yielding considerable spreading of light patterns with distance (see Fig. 3 , upper row). This picture
, where tunneling can be inhibited almost completely for any distance under appropriate resonant conditions (Fig. 3 , lower row). Within the frame of the tight-binding approximation, adding a longitudinal modulation is equivalent to a reduction of the coupling constant by the factor of [19] . Coupling thus vanishes completely for 2 / , with being roots of the zero-order
Bessel function. To demonstrate this feature, we show in Fig. 1(b) the distance-averaged power fraction trapped in the excited channel:
as a function of the modulation frequency normalized by at and
. One can see that features several maxima corresponding to the respective resonances. The main resonance (at largest frequency ) is always pronounced most, so that tunneling is strongly inhibited (Fig 3, second row) . The frequency of the main reso- It should be pointed out that in two-dimensional modulated waveguide arrays nontrivial diffraction control is possible. It might be realized by dividing the entire array into clusters where in each cluster the refractive index of adjacent guides oscillates in-phase, but in waveguides belonging to different clusters it oscillates out-of-phase. In honeycomb arrays featuring three principal axes one can have waveguides oscillate in-phase in the direction parallel to the principal axis, but out-of-phase in the direction perpendicular to it. In this case light beams will diffract along the selected principal axis, while in the perpendicular direction the diffraction will be inhibited at the modulation frequency . This results in essentially 1D anisotropic diffraction in an intrinsically 2D array (Fig. 4) . 
